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Abstract of JP2003268119 
<P>PROBLEM TO BE SOLVED: To provide a 
method for producing polymer powder at a low 
cost. <P>SOLUTION: The polymer powder is 
produced by injecting CO<SB>2</SB>to a 
sealed high pressure vessel 1 charged with a 
polymer (a crosslinked polyethylene) through a 
liquid feed pump 2, mixing the crosslinked 
polyethylene with C0<SB>2</SB>under a 
high pressure atmosphere, followed by 
discharging these into the air (the atmosphere) 
of a room-temperature atmospheric-pressure 
condition through a nozzle la and at the same 
time, crushing the crosslinked polyethylene - 
using a volume expansion caused by the 
rapidly reduced pressure and temperature. 
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(54) METHOD FOR PRODUCING POWDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing polymer powder at a low cost. 
SOLUTION: The polymer powder is produced by 
injecting C02 to a sealed high pressure vessel 1 charged 
with a polymer (a crosslinked polyethylene) through a 
liquid feed pump 2, mixing the crosslinked polyethylene 
with C02 under a high pressure atmosphere, followed by ^^^5^- 
discharging these into the air (the atmosphere) of a 
room-temperature atmospheric-pressure condition 
^through a nozzle la and at the same time, crushing the 
crosslinked polyethylene using a volume expansion 
caused by the rapidly reduced pressure and 
temperature. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the fine particles characterized by mixing a gas or 
supercritical fluid, and a polymer under a high-pressure ambient atmosphere, grinding said 
polymer by making the mixture by said mixing into reduced pressure and low temperature rapidly, 
and generating resin fine particles. 

[Claim 2] Said gas or supercritical fluid is the manufacture approach of the fine particles 
according to claim 1 characterized by being a carbon dioxide, water, alcohols, or inert gas. 
[Claim 3] Said polymer is the manufacture approach of the fine particles according to claim 1 
characterized by being bridge formation resin. 

[Claim 4] Said bridge formation resin is the manufacture approach of the fine particles according 
to claim 3 characterized by being cross-linked polyethylene, bridge formation silicone resin, 
bridge formation rubber, or silicone rubber. 

[Claim 5] It is the processing approach of BORIMA according to claim 1 characterized by 
performing said mixing with the temperature more than the melting point of said polymer, or a 
glass transition point. 



[Translation done.] 
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DETAILED DESCRPTiON 

[Detwied Description of the bwention] 
[0001] 

(Field of the hvention] Especially this invention relates to the maniActire approach of the fine 
particles for performinf fine^particles-ization of a polymer cheaply about the manufacture 
approach of fine particles. 
[0002] 

[Description of the Prior Art] In recent yesrs. recycle of industrial waste b stransly demanded 
from the rise of the interest about an environmental problem. However, the present condition is 
not put in practical use about recyclo of the waste polymer which comes out of home 
electronioa eto. Moreover, a remoMirig is difFicult also for the rubber which does not flow even if 
it vulcanizes and applies heat, and bridse formation resin, such as cross-linked polyethylene, and 
its rate of recycling is bw. As an approach of reeyeltni such a polymer, it ftne-partides-izes and 
the approach of mixim and reusing with other polymers, cement eta is proposed. Or whst was 
fine-psrticles-ized is burned and the approach of using as ertergy is examined. 
[0003] 

[Problemfs) to be Solved by the Invention] However, according to the manufacture approach of 
the conventional fine partides. any approach needs to make magnitude of fine particles as fine 
as possible. However, it was difficult to set the particle size of a pellet to about several mm by 
the approach of cutting what was extruded in the shape of a strand wi^ the extruder, and to 
make fine particles with a small particle size. Moreover, how to pulverize with a PARUPE ris«r is 
considered, and since it is the approach of grinding further what carried out extrusion, a routing 
counter increases and the problem of being bad also has productivKy. 
[0004] Therefore, the purpose of this invention is to offer the manufacture approach of fine 
particles that the fine particles of a polymer can be manufactured cheaply. 
[0005] 

[Means for Solving the Problem] In order that it may atUin the above-mentioned ptrpose, this 
invention mixes a gas or supercritical fWd, and a polymer under a high-pressure artbient 
atmosphere, grinds said polymer by making the mixture by said mixing into reduced pressure and 
knv temperature rapidly, snd offers the manufacture approach of the ftne particles characterized 
by generating resin fine particles. 

[0006] According to this approach, a gas or supercritical fluid, and a polymer are mixed under a 
high-pressure ambient atmosphere, that mixture is emitted to the atmospheric-air middle class, 
by making it rapidly reduced pressure and low tomperature. tho vokjme of a gas or supercritical 
fluid increases rapidly, and the resin of the mixed inside of the body becomes fine particles. For 
this reason, the fine particles of a polymer can be generated by the easy approach, and an 
improvement of an environmental problem moves forward by recycle of a waste polymer being 
attained, Furthermore, a routing counter does not increase like before or producthrtty is not 
reduced. Moreover, the temperature more than the melting pomt of a polymer or a glass 
transition point may perform the abme-mentioned mixir*. A polymer is made sofl by this, it is 
mixed in a polymer, and expansion of expectation becomes easy. 
[0007] 



[Embo<fiment of the invention] Hereafter, the gestalt of operation of this invention is explained 
twsed on a drawing Orawnig_i shows the msnufsctinig installation which applied the 
manufacture approach of the fir>e particles concerning the gestalt of operation of the 1 st of this 
invention. A gas or the liquid'sending pump 2 for supercritical fluid sivply is conrwcted to the 
high pressure vessel 1 to which the polymer of processrig is supplied at bst and the contairter 3 
which accepts the fwto particles 4 from a high pressure vessel I b connected to the k>wer part 
of a hi|h pressure vessel 1 through piping 2a. Nozzle la is attached in the lower lonit of a high 
pressure vessel I . and bulb 1 b is prepared in the middle. Here, the supercritical fluid supplied 
fi'om the liquid>sertding pump 2 means the condition that a certain matter became temperature 
and a pressure higher than the critical point and a consistefKry is higher than the usual gas, and 
the momertum of a molecule says a fHiid comparable as a gas. arMi, specifically, has a cartion 
(Soxide. water, and akwhols. Moreover, as a gas supplied from the Squkf-sentSnf pump 2, inert 
gas (argon gas. nitrogen fas. gaseous heEum, etc.) can be used. A carbon dioxide ahaD be used 
as the gas suppBed to bekm from the liquid-semSng pwnp 2. or supercritical fluid. 
[0008] The polymer currently heated by 170 degrees C is siipplied in a high pressure vessel 1. 
Although it is bridge formation resin which is cortstructing the bridge by the chefrfeal bond in 
three dimension as a polymer like cross-Hnked polyethylene, bridge formation sificorte resin, 
bridge formation rubber, or silicone rubber, cross-linked polyethylene shall bo used for below. 
After finishing feeding cross-linked polyethylene into a Ngh pressure vessel I. it seal* with a fid 
(not shown) to a high pressure vessel 1. Subsequently, inert gas. such as an argon, permutes the 
KT in • high pressure vessel 1. Thereby, the oxidation dep^adation of a polymer can be 
prevented Next a csrtxm (fioxide is suppBed from the fiquid-sending pump 2. TTie injection rate 
of this carbon iSoxMe is a<((usted by transfer pressure. 

[0009] Within a pressure vessel I. if butt> lb b opened after a carbon dbxide b mixed with 
erossHHted polyethylene arid the temperature and the presstve of the mixture reach a 
predetermined value {far example, the temperature more than a glass transition point or tfie 
meitir« point and the pressure of 20MPft(s». the mixtve in a high pressure vessel 1 will be 
extruded to the kiwer Emit of nozzhs la, wM go. and, finally win be rapidly breaUwd out in ordeiary 
temperature and the air of onSnary pressure (insMe of atmospheric air) by the pressure in a high 
pressm vessel I. mixkig [ in / since it b breathed out in atmospheric air. a mixture b rapidly 
made into reduced pressure and bw temperature and / a delivery ] — the vebme of a carbort 
dnxide in the living body increases explosively, and the fine particles of cross-linlied 
polyethylene are breathed out by the expansion force from a delivery. Thus, sinco manufecture 
of the fine particles of a waste polymer is attained, recycle of a waste polymer b attained and 
can contribute to an knprovement of an enwvonmental problem. 

[0010] As mentioned above, at ordmary temperature ortfnary pressure, by decompressing rapidly 
by b«ng breathed out in atmospheric wr further, the gas (or supercritical fluid) wMch does not 
melt into resin is dissolved in resin in the sUte of high pressure, and cross-linked polyethylene is 
crushed, and from the delivery of nozzle la. it becomes fine-particles-like resin and is breathed 
out by the cubical expansion of the liquefied olyect it became impossible to dissolve, or a gas. 
And since an easy eonfigurstion can attain tfiis invention approach so that clearly from the 
ccnfiiuration of dravwnn 1 . in order to obtain fine-particles-like resin, a routing counter does not 
increase, or productivity is not reduced. 

[001 1] In the configuration of dnwing J . the following corxlitions performed flne'-partides-ized 
processing of cross-lirdced polyethylene. Here, the cartK»n <fioxide was poured into the high 
pressure vessel 1 by the pressure of 20MPa(s). and temperature in the impregnation section of 
cross-linked polyethylene (mixture) was made into 1 70 degrees C. After reaching temperature 
and a pressure predetermirted in this condition, when bulb lb was opened. fine-particiesHike 
resin was breathed out in atmospheric air and was able to make cross-linked polyethylene fine 
particles. The fine psrticles whose particle size is about 0.4mm were specifically obtairwd. and 
discharge quantity was 50 kg/h. Thus, since it can generate on a scale of mass production and 
particle size con moreover be made small, it uses as a charge of combustion material, or is 
suitable for the application as an ingre(£ent mixed wth cement etc. 

[0012] Drawing 2 shows the manufacturing tnstalbtion which applied the manufacture approach 
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of the fine particles concerning the gestalt of operation of the 2nd of this invention. 6n dn|wnng 
2 . it replaces with the high pressure vessel I of dr awing 1 . and the screw extruder 10 is used. 
Other configurations are the same as drawmg .J . The screw extruder 10 is constituted by the 
sutyect in he screw 12 an-anged free [ rotation ] in a cylinder 1 1 and this cyBnder 1 1. WhBe 
pressurization mixing of the raw material (cross-linked polyethylene) supplied in the cylinder 1 1 
by making it rotate by the d-iving sources (motor etc.) which do not iUustrate a screw 12 is 
carried out with a gas or supercritical fluid, according to a spiral slot K b sent to the right end of 
drawing. 

[0013] The screw extruder 10 is equipped with the hopper 13 with which the cross-Snked 
polyethylene of processng b supplied to the end of a cyKnder 1 1 at bst Near thb hopper 13. 
the supercritical fluid feed hopper 14 to whwh a gas or aupercritieal fluid b suppGed from the 
liqukl-sending pump 2 b formed Furthermore, the crosshesd 15 to whi^ a mixture b supplied 
from a screw extruder 10 b connected with the other end of a cylinder 1 1. Thb erosshead 15 
canies out the regurgitation of the powdery part of resin into the air of ordinary temperatire 
ordinary pressure (inside of atmospheric air) with the suppHed carbon dioxide. 
[0014] Actuation is expbined with reference to drawini 2 . For example, the dbmeter of a screw 
suppBes s carbon dioxide to thb screw extnider 10 from the liquid-sendtng pump 2 using the 
screw eiV-jder 10 equipped with the screw 12 which b 30mm. Moreover, from a hopper 13. tfie 
cross-Kn^'^d polyethylene IS of processing b supplied at bst. The injection rate of the carbon 
dioxkle tr-.-n the Bquid-sending puirv 2 b a<fusted to the predetermined pressure vakie by 
transfer pressure. The mixture pressurized with the screw extruder 10 moves tiie biwde of the 
cyfinder 1 1 of drawmg 2 to right-hand side padudly Irijm left-hand side by rotation of a screw 
12. and. fnally is carried in to a erosshead IS. Since a mixture b supplied to continuation at a 
erosshead 15. a top rmxture is breathed out one by one from the discharge part of a erosshead 
15. smr it b rapidly breathed out in the air of ordinary temperature ordinary pressia-e (inside of 
atmospheric air) from the elevated-temperature high-pressure condition till then at tWs time — 
the time of the regurgitation — mixing — since the vokime of a carbon dioxide in tho living body 
increases explosively, resin becomes fine particles and is breathed out by that expansion force 
from the delivery of a erosshead 1 5. 

[0015] Also with the configuration of drawing 2 . this invention persons processed the polymer 
according to tho same conditions as the case of drawing 1 R> 1 That is. wrtien resin temperature 
of 20MPa(s) and the impregnation section was carried out for the ir^ection pressiro of a carbon 
dioxide as 170 degrees C. fme-partictes-like resin checked that the fine particles of cross-linked 
polyethylene were breathed out from a erosshead 15. And sinco the configuration which made 
ttie liquid-sending pump and the screw extruder the subject can atUin thb invention approach, 
in order to obtain fine-particles-like resin, a routing counter does not increase, or productivity is 
not reduced. And since it can do in the shape of fine particles, and can use as a charge of 
combustion materbl or can use as admixtures, such as cement the need of reuse can be 
irwreased. 

[0016] As explained above, in order to fine-particles-ize resn conventionally, according to the 
gestalt of this operation, fine-particles-like resin can be obtained by making irrto ordinary 
temperature ordinary pressure rapidly the resin which supercritical fluid dissolved to having used 
the PARUPE riser etc. And it turns out that it is effective to use an extroder as equipment 
which realizes this. 

[0017] In addition, a fine-particles-like polymer may be obtained in drawigj, and drawing 2 , 
using this invention as en approach of taking out the polymer obtained with the polymer 
composition technique and the denaturation technique of a polymer in an elevated-temperature 
high-pressure condition from a high pressure vessel (or extruder). In addition, as a polymer, 
although there are polytetrafluoroethyleno (PTFE). a tetrafkioroethylene perfkjoroatkyl vinyl 
ether copolymer (PFA). a tetrafluoroethylone ethylene copolymer (ETFE) or engineering plastics 
especially thermoplastic polyimide. ABS plastics, polyethylene terephthalate. nylon, a 
polycarbonate, polyimide. polyamidoimide. vinyl aceUte, a vinyl chloride, polyether sulphone, 
polybutylene, polyethylene, silicone resin, etc., it is not limited to especblly these. 
[0018] In addition, in drawing 2 . it can reptece with a screw extruder 10 and a ram extnjder can 
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be used This ram extruder is constituted by the sutueet in the eyimder and the piston, and when 
a piston carries out both-way actuation to shaft orientations witKn a cylmder, it has the 
structure wHch carries out pressurizatkm dbcharge of the mixture. 

[0019] Moreover, although the regurgitation of the mixture ^aP be carried out into air (inside of 
atmospheric air) firom a Ngh pressure vessel 1 or a erosshead 15 in the above-mentioned 
explanation, it may not be limited into air tinside of atmospheric Mr), and you may be the 
comlKnation of a negative pressure ambient atmosphere, a reduced pressure ancient 
atmosphere, a bw-temperature ambient atmosphere, and both eto. Thereby, since a mixtve can 
be made to breathe out under rapid reduced pressure and a bw-temperature environment 
further, it can fine-particles-ize more effectively. 

[0020] Furthermore, as long as the erosshead IS has the structure which can carry out the 
regurgitation of the mixture fri>m a cylinder 1 1 through a nozzle-like member, it may be what kirtd 
of thing. Moreover, you may be every length although the screw extruder 10 was canned out 
every width. 
[0021] 

[Effect of the bivention] As mentioned above, since it was made to make the resin of the mixed 
inside oF the body by mixing a gas or supercritical fluid, and a polymer under a high-pressure 
ambient atmosphere, emitting the mixture to the atmospheric-air middle class, artd making A 
rapidly reduced pressure and low temperature into fine partic:ies according to the manufacture 
approach of the fine particles of this invention so that dearly, the fine particles of a polymer can 
be generated by the easy approach, and an improvement of an environmental problem moves 
forward by recycle of a waste polymer being attained. Furthermore, a routing counter does ntA. 
increase Bte before or productivity is not reduced. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[OrawinKj] It is the block diaram showing the manufiKturing inst«llatNn which applied the 
manufacture approach of the fine particles concerning the gestalt of oi»erstian of the 1st of this 

Invention. 

[prawmg 2] It is the Uodt diagram showing the manufacturing mstallation which applied the 
manufacture approach of tho fine particles corKeming the gestalt of operation of the irA of tMs 

invention. 

[Description of Notations] 

1 High Pressure Vessel 
la Nozzle 

lb Bulb 

2 Liquid-Sending Pump 
2a Piping 

3 Container 

4 Pine Particbs 

10 Screw Extruder 

11 Cyfinder 

12 Screw 

13 Hopper 

14 Supercritical Fluid Feed Hopper 

15 Crosshead 

16 CrossHinked Polyethylene 



[Translation done.} 
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* NOTICES * 

JPO wni NCIPI art net ruporaiblt for any 
dmgts CMsad by tJM of this trmlatioa 

1. This docutmnt has been translited by computer. So the translation may not reflect the orivnal 
precisely. 

2. *«** ^wws the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



tP.c?.y!dniJ] 




(Drawing 2] 



n a Ms-IP a ■ 




(Translation done.] 
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